The objective of this work is to study the mineral composition of bottom sediments of eight small lakes located on the right bank of the Ob River (Western Siberia) in the Surgut region of the Khanty-Mansiysk Autonomous Okrug -Yugra. The studies were carried out using wave dispersive X-ray fluorescence (WDFR) spectroscopy. The content of organic substances, ash, and oxides in the ash in the samples was determined. Based on these data, the studied bottom sediments were classified. The bottom sediments of Lake S-1 are siltstone sands, lakes Vach Lor and S-189 -weakly sapropelic siltstone sands, lakes S-5, S-6, S-3, S-89, and S-294 -typical sapropels. The article presents the content of the main elements in the ash of the studied samples.
Introduction
Sapropels are modern or subfossil, fine-structured, colloidal deposits of continental reservoirs. Their composition includes the remains of microscopic aquatic organisms, a significant amount of organic matter, a certain amount of inorganic components of biogenic origin, as well as mineral impurities of a salutary nature. Peat is genetically close to sapropels. A finer structure is the main difference between sapropels and peat. In addition, the primary sources of organic matter are different. Peat is biogenic humic formations, the primary sources of organic matter of which are carbohydrates of peat-forming plants. In sapropels, the primary sources of organic matter are fats and protein substances of sapropel-forming organisms -plankton and algae, which causes a difference in the chemical composition of peat and sapropel. According to the content of the organic and inorganic components, sapropels belong to the organic-mineral and organic groups of bottom sediments. Sapropels are contrasted with high-ash lake deposits -clays, sands, marls, taking 15% of the content of organic matter as a conditional border for this distinction (Aksoy, 2016; Korde, 1960) .
Sapropelic deposits attract the attention of researchers in connection with the possibilities of their use for practical purposes. Sapropel is used in medicine as applications, diluted baths for mud therapy, in agriculture as fertilizer, in animal husbandry as a mineral supplement (Shtin, 2005; Becerril-Ángel et al, 2017) . The theoretical interest in sapropels lies in the opinion of a number of scientists that a long time ago they were the material carbon sedimentary rocks were formed of (Zanin, Zamirailova, Livshits, & Eder, 2008) .
The objective of this work was to study the mineral composition of sapropels of eight lakes from the right bank of the Ob river (Western Siberia).
Research Objects and Methods
Sapropel was sampled from eight small lakes located on the right bank of the Ob River in the Surgut region of the Khanty-Mansiysk Autonomous Okrug -Yugra. Geomorphologically, the lakes are located on the second floodplain terrace. The water surface area of the lakes ranges from 2.2 to 154.7 ha, the water depth ranges from the first tens of centimeters to 4.8 meters. Samples for laboratory and analytical tests were taken in all the lakes studied. A sampling of sapropels and lake waters was performed according to the "Guidelines for hydrobiological analysis of surface waters and bottom sediments" (Gidrometeoizdat, 1983) . A sampling of lake water for general chemical analysis was carried out from a depth of 1m into a 1L plastic container. The determination of macro-and microelements was carried out in samples of dry sapropel using wave dispersive X-ray fluorescence (WDFR) spectroscopy in the engineering center of composite materials based on compounds of tungsten and rare-earth elements of the State Agrarian University of Northern Trans-Urals. Samples were analyzed on an ARL Optim'X spectrometer equipped with the OXSAS IT complex for instrument control and processing of results (Shackley, 2011) . Sample preparation and analysis were carried out according to GOST 33850-2016 "Soils. Determination of chemical composition by X-ray fluorescence spectrometry". The concentration was calculated using the method of fundamental parameters with correction coefficients of the interelement influence of the UniQuant module (van Hans, 2000) .
Results and Discussion
The results of the study of the trace element composition of lake waters are presented in Table 1 . The content of metal ions of Cd, Ni, Cr, Zn, Pb, indicating anthropogenic pollution of lakes, is minimal. The study revealed that the lake is not subject to severe anthropogenic pollution. Fe and Mn enter the lakes from groundwater rich in these ions. The content of Fe ions lies in the range from 0.068 to 4.42mg/dm 3 , Mn from 0.026 to 0.706mg/dm 3 .
The Fe content in lake waters correlates well with the Mn content (Fig. 2) . The highest content of Fe and Mn is observed in the waters of Lake S-189, the smallest in the waters of Lakes S-1, S-3, S-6, and S-5. All investigated water is not contaminated with petroleum products and is not hard. Permanganate oxidation is a value characterizing the content of organic and mineral substances in water oxidized by potassium permanganate. This indicator reflects the total concentration of organics in the water. The smallest content of the total concentration of organics is observed in lakes S-3 and S-189, the highest -in S-294. Figure 3 shows a chart of the content of organic matter (OM) in the studied sapropels and silicon oxide in the ash. Bottom sediments can be divided into groups according to their OM composition. The content of organic matter is less than 10% -siltstone sands and clay silt, organic matter 10-30% -weakly sapropel siltstone and clay silt, organic matter 30-50% -clay sapropelic silt, organic matter 50-70% -sapropelic clay silt, organic matter more than 70% -sapropels (Shtin, 2005) . Based on this classification, lake sediments of Lake S-1 are siltstone sands, lakes S-189, Vach Lor -sapropelic-clay silt, lakes S-294, S-89, S-3, S-6, S-5 -sapropels.
According to another classification, sapropels can be divided into type, class, and kind according to the content of jmbr.ccsenet.org Vol. 9, No. 1; 2019 ash, calcium, and iron oxides, and biological and mineralogical composition (Shtin, 2005) . Table 3 presents this classification. According to this classification, the same groups are distinguished. Sapropels of lakes S-5, S-6, S-3, S-89, S-294 have a biogenic type and organic class. They can be used as fertilizers, feed supplements, therapeutic mud, for the production of building materials, adhesives, and drilling fluids. The sapropels of the lakes Vach Lor, S-189, S-1 are clastogenic but differ in class and type. They can be used as fertilizers, therapeutic mud. The ash content in sapropel increases together with the iron oxide content in the ash, with the exception of sample S-1, which is siltstone sand (Fig. 4) . Table 4 presents the main elements included in the ash of the studied sapropels. 
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Conclusion
The bottom sediments of Lake S-1 are siltstone sands, clastogenic, of silicate class and sandy type. They are characterized by a higher ash content (91.92%) and a higher content of elements constituting the terrigenous part (Al, K, Na) relative to other samples studied. The Fe content is moderate and does not fit into the overall dependence of the iron content in the ash on the ash content in the sample. No traces of anthropogenic effects have been identified. The main scope of application: fertilizers and therapeutic mud.
The bottom sediments of Vach Lor, S-189 lakes are sapropelic-clay silts, clastogenic, of organic-silicate class and organic-sandy type. They are characterized by an average ash content (45.51%, 42.16%, respectively) and an average content of elements constituting the terrigenous part (Al, K, Na) relative to other samples studied. The Fe content is the highest. No traces of anthropogenic effects have been identified. The main scope of application: fertilizers and therapeutic mud.
Bottom sediments of lakes S-5, S-6, S-3, S-89, S-294 are typical sapropels, of biogenic type and organic class. The ash content is the smallest and found in S-5, S-6, S-3, S-89, S-294. The content of elements constituting the terrigenous part (Al, K, Na) and Fe is the smallest and found in S-5, S-6, S-3, S-89. No traces of anthropogenic effects have been identified. The main scope of application: fertilizers, feed supplements, therapeutic mud, for the production of building materials, adhesives, and drilling fluids.
